Abstract In this brief review article, we provide an overview of recent (since 2010) scientific contributions to our understanding of the social and environmental determinants of sleep health. In particular, we focus on three areas where we saw the most contributions to the determinants of sleep health among children, adolescents, and adults. First, studies of neighborhood context and sleep health find that sleep quality and quantity are lower in disadvantaged neighborhoods. These negative associations are often stronger for women than for men. Second, family factors matter for sleep health. Children from families with more parental resources sleep better than do children from families without such resources. Adults with children sleep less than those without, and work-family conflict is an impediment to good sleep. Third, media use is problematic for sleep health. Around the world, higher levels of screen media use are associated with lower quality and quantity of sleep. Future research on the social and environmental determinants of sleep health will grow out of these three areas of current research. In addition, we anticipate new research in the international realm and in the area of interventions designed to improve the population's sleep health.
Introduction
In the past decade, the study of sleep health has been enriched through the work of sleep researchers, social scientists, and epidemiologists interested in understanding the social and environmental determinants of sleep patterns around the world. One highlight from this research is the discovery that socioeconomic factors, such as race/ethnicity and education level, predict sleep duration and sleep quality [1] [2] [3] . To keep the scope of this article focused on current findings, we limit our review update to include articles published since 2010. We are motivated to study the social and environmental determinants of sleep because they offer a potential explanation for disparities in health and well-being. In addition, explicating the social factors that determine sleep helps people-from policy makers to parents-improve sleep patterns through interventions that target social and environmental threats to good sleep.
In the process of reviewing the literature on the social and environmental determinants of sleep health, we identified three major advances in the field: (1) neighborhood context and sleep, (2) family factors and sleep (among both children and adults), and (3) media use and sleep. We summarize the recent literature on these topics concisely below. [4] [5] [6] [7] [8] [9] [10] [11] , adolescents [12, 13] , and, to a lesser extent, children [14] .
The association of neighborhood quality and adults' sleep health has been documented in both domestic [4] [5] [6] [7] and international [8] [9] [10] [11] settings. In the United States of America (USA), a study of 371 Latino adults living in a neighborhood with few socioeconomic resources found that community disorder and building issues, such as concerns about litter, security, lighting, and cleanliness, are associated with impaired sleep quality and sleep disruptions [5] . There is mixed evidence on the relationship between neighborhood factors and insomnia. While a cross-sectional study shows no significant association between neighborhood characteristics and insomnia [6] , a longitudinal analysis of 7231 American adults aged 51 years of age and older finds that there is a significant association between neighborhood physical disorder (e.g., vandalism/graffiti, feeling safe alone after dark, and cleanliness) and insomnia symptoms such as difficulty falling asleep [4] . Additionally, another study replicates this pattern and demonstrates that sleep quality mediates the association between neighborhood quality and self-reported health [7] .
Studies of adults living outside of the USA show similar patterns to those identified in the USA. Most studies of neighborhood factors and sleep quality outside of the USA have focused on neighborhood safety. For example, one study using cross-sectional data from Mexico, Ghana, South Africa, India, China, and Russia finds that perceptions of neighborhood safety predict adverse sleep outcomes, with the strongest associations in Russia and China [8] . Similarly, feelings of being unsafe at home predict poor sleep quality among Argentinian adults, and this association fully attenuates the association between perceived neighborhood safety and sleep [9] . Interventions to improve sleep are also of international concern; a program evaluation study of the sleep quality of Argentinian adults found that a transition from residing in slums to improved living conditions improved sleep quality [10] .
Adverse associations between neighborhood factors and sleep outcomes are also found among children and adolescents [12] [13] [14] ; however, the relationship has not been evaluated as extensively as for adults [12] . In an analysis of 1226 mother-child pairs in a prospective pre-birth cohort, infants living in the most urban areas slept significantly less per day than infants in the least urban areas [14] . Additionally, a crosssectional (n=263) and longitudinal assessment (n=7945) of teens living in the USA examines sleep outcomes in relation to two aspects of community disadvantage: hopelessness and violence exposure. Factors characteristic of vulnerable neighborhoods are negatively associated with sleep outcomes for girls, but not for boys [12] .
In evaluating the relationship between neighborhoods and sleep health, several studies identify the importance of one demographic characteristic-sex-in these associations. Three studies included in this review found inverse associations between neighborhood factors and sleep outcomes among women and men [9, 11, 12] . There are significant associations between neighborhood disadvantage [11] , feelings of insecurity [9] , and hopelessness and violence exposure [12] and sleep outcomes that hold for women but not for men.
Although recent additions to the literature on neighborhood factors and sleep have made important progress, this literature also faces several limitations. Many of these studies are crosssectional and thus are subject to temporal ambiguity (e.g., possibility of reverse causality), which further limits the ability to infer causality inherent to observational studies in general. Despite the increasing attention to sex differences in the association of neighborhood factors with sleep outcomes, many studies do not explore this important area of variation. Given these limitations, future research should utilize longitudinal data in order to examine causal processes and underlying mechanisms and be particularly sensitive to sex differences.
Family Structure, Household Factors, and Sleep Children's Sleep
Family factors and social context play a role in shaping sleep patterns and sleep behaviors throughout the life course, beginning at birth. For example, maternal depression is particularly problematic for infants' sleep patterns. Postpartum depression when the child is 5 months old is associated with more infant nighttime awakenings at 9 months old [15] . Maternal depression and anxiety when the child is 6 or 12 months old is associated with concurrent infant sleep problems, and maternal anxiety when the child is 6 months old is associated with more crying at bedtime 6 months later [16] . The association of maternal depression and infants' sleep among 1-to 24-monthold infants may come about because mothers who are depressed or worried about their infants' nighttime needs spend more time with their infants during the night, and maternal nighttime presence predicts more infant awakenings. Video recordings of these mother-child interactions indicate that depressed mothers are excessively attentive to their infants during the night [17] . In contrast, in-home video observations of mothers and infants ages 1 month to 2 years at bedtime suggest that those mothers who have been coded as emotionally available have infants with fewer night awakenings and sleep difficulties [18] .
Family factors including the nature of parents' relationships and physical elements of the home are associated with preschoolers' sleep patterns. Marital instability at 9 months is associated with higher levels of child bedtime resistance at 18 months [19] and difficulty falling and staying asleep at 4.5 years [20] . Also, young children who sleep in a room too bright, loud, cold, or hot sleep on average 27 fewer minutes per night and fall asleep 22 min later on weeknights [21] .
The association of family factors with the sleep of school age children has been investigated in detail in the Auburn University Sleep Study, which follows 250 children in nonurban areas of the southeast from age 9 to 11. The study finds, broadly, that children from families with lower income-toneeds ratios sleep less [22, 23] and have more actigraphyassessed epochs of sleep with movement each night [24] than do those from more advantaged families. Children of depressed parents spend fewer minutes in bed and children of depressed mothers have greater activity during sleep than children without depressed parents [25] . Family conflict is also associated with children's sleep quality. Sleep efficiency and the number of long wake episodes per night at age 10 intervene in the association of parent-child conflict at age 9 and problem behavior in children at age 11 [26] . Children whose parents have high marital conflict at age 9 have more sleep problems at age 10 [27] and age 11 [24] than children of parents with less marital conflict.
Evidence from other studies support the finding that family factors matter for children's sleep in elementary school. Moreeducated parents have more accurate knowledge about healthy sleep practices than do less-educated parents, and children of parents with more accurate sleep knowledge have longer sleep durations than those of parents with less accurate knowledge [28] . Also, parental financial problems are associated with higher levels of parent-reported sleep problems in children [29] .
Family environments continue to matter for sleep patterns in the teenage and young adult years. There is concordance between the sleep, bed, and wake times of parents and teenagers [30] . Compared to 14-to 17-year-olds from two-parent households, teens from single-parent households have lower sleep efficiency during the week and shorter sleep duration on the weekend [31] . In addition, seventh graders in families with low socioeconomic status go to bed later and have shorter sleep durations during the school week and have more variable sleep patterns than more advantaged teens [32] . During the transition to adulthood, family relationships are associated with sleep patterns. Undergraduate students who engaged in regular family activities during childhood report better sleep quality than those who did not have this type of family interaction [33] .
Adults' Sleep
Being a parent is negatively associated with adults' sleep. Frequent insufficient sleep increases linearly with the number of co-resident children for men and women who are or have been married and never-married women [34] . Compared to non-parents, parents sleep an average of 13 fewer minutes per night per child less than age 2 years old, nine fewer minutes per child when children are 2-5 years old, and four fewer minutes per child when children are 6-18 years old; parents are also more likely to feel sleepy or doze during then day than non-parents [35] . Children's sleep is also problematic for parents' sleep. For mothers of 6-to 11-month-old infants, short infant nighttime sleep duration is associated with higher odds of short maternal sleep duration [36] .
Conflict between work and family is associated with lower quality [37] [38] [39] and quantity [38] of sleep. These effects are largest when work and family demands are highest [40] and tend to persist: high work-family conflict is associated with higher frequency of insufficient sleep 2 years later [39] . There is compelling evidence that this relationship may be causal; a randomized-controlled workplace intervention to reduce work-family conflict increased actigraphy-assessed sleep duration and reduces self-reported sleep insufficiency 1 year later as compared to a control group [41] .
Co-resident partners may either contribute to or help resolve sleep difficulties. Among married or cohabiting couples, psychological conflict with romantic partners is associated with poorer quality sleep [42] . Additionally, interpersonal distress is associated with worse sleep quality and more REM sleep; among insomniacs, interpersonal distress is associated with higher pre-sleep arousal, more severe insomnia, shorter sleep duration, and, counterintuitively, shorter sleep onset [43] . In contrast, partners with sleep apnea report that their spouses are crucial in alerting them to their sleep problems and pushing them to get treatment [44] .
Marital status matters for sleep. In a nationally representative US sample, being married is broadly associated with lower odds of very short or very long sleep durations [3] . Similarly, frequent insufficient sleep is more common among previously married than never or currently married men and women [34] . In another nationally representative sample, married people have fewer problems with maintaining sleep than those who are divorced but report snoring more than those who are widowed, separated, or never married [45] .
The relationship between family and household factors and the sleep of children and adults has made significant progress since 2010 but faces some limitations. Despite increasing attention to longitudinal studies of children's sleep (e.g., the Auburn University Sleep Study), there are few long-term evaluations of adolescent and adult sleep patterns. Most studies rely on selfreported measures of sleep. Future work should make use of longitudinal data on adolescent and adult sleep, utilizing independent and objective measures of sleep outcomes. Additionally, few studies evaluated here paid particular attention to the role of fathers, as compared to mothers, in children's sleep or how the increasing complexity of family structure impacts sleep across the life course.
Screen Use and Sleep
The use of screen media is increasingly linked to sleep problems. For adults, the negative association between screen use and sleep duration, timing, and quality has been verified in recent literature [46] [47] [48] [49] [50] . One set of studies evaluates the biological mechanisms by which screen media use impacts sleep. In a randomized crossover study, the use of light emitting ereaders, defined as electronic handheld devices, decreased melatonin levels and delayed the participants' ability to fall asleep as compared to reading printed books. The next morning, those who had used light emitting e-readers were less alert than those who read printed books [46] . Similarly, the use of LED-lit consoles interferes with melatonin secretion in healthy males ages 20 to 30 [47] . Screen media use is also associated sleep timing and quality. Adults who report more than 6 h of screen time per day are more likely to have delayed bedtimes and difficulty staying asleep than adults who use screens for less than 2 h per day [50] .
For children and adolescents, the association between screen time and sleep outcomes is similar to that of adults: more screen time is worse for sleep outcomes. In a systematic review of 67 studies of screen time and sleep among children and adolescents, 90 % of studies found an association between screen time and an adverse sleep outcome [51] .
Studies conducted in multiple other countries outside the USA also show that increased screen time is associated with decreased sleep duration [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] and delayed bedtime [56, 58, 63, 64] . For instance, a cross-sectional study of 9846 Norwegian adolescents finds that use of electronic devices during the day and night is associated with an elevated risk of shorter sleep duration, among other sleep measures [56] . In Thailand, exposure to screens at 1 year of age is associated with 28 fewer minutes of sleep per night than infants who were not exposed to screens when they were 1 year old [60] . However, there is a bidirectional association between screen use and sleep duration, making it difficult to ascertain whether poor quality or inadequate sleep leads to increased screen time or whether screens themselves lead to worse sleep [57] .
Beyond screen media use, the presence and number of screens in the bedroom is also associated with poor sleep quality [65, 66] , delayed bedtime [58] , and decreased sleep duration [54, 58, 61, 66] among children and adolescents. For example, 9-to 12-year-old children with screens in their bedrooms sleep less than peers without screens. On average, a small screen, such as a smartphone, is associated with 20.6 fewer minutes of sleep per night; a television is associated with 18 fewer minutes of sleep per night [66] . While another study did not find a significant association between the number of screens present in a child's room and sleep duration, it established that children with two or more screens in their room have lower sleep efficiency [65] . Finally, a longitudinal study of 353 Finnish students suggests that there are sex differences in the association of screen time and sleep problems [58] .
Although mounting evidence suggests an inverse association between screen use and presence and poor sleep among adults, adolescents, and children, these studies face some limitations. These studies typically are observational, utilize self-reported data, and consider a limited range of media types. In addition, most studies do not examine specific media content or consider illumination from new types of bright displays, such as tablets. Future studies can address these limitations by using study designs that are better able to assess causality (e.g., cohort studies and experimental intervention trials) and should include independent or objective measures of media use and sleep. Other types of media, such as tablets, should be included in media use as technology develops. Finally, no studies evaluated here consider the differential impact of varying types of media viewing on sleep outcomes.
Conclusion
As summarized in this review, the research on the social and environmental determinants of sleep health has grown rapidly since 2010, with significant progress in assessing the roles of neighborhoods, families, and media use for sleep outcomes. This literature increasingly evaluates the specific mechanisms and potential consequences of disparate sleep patterns at the population level. While this review of the literature is not comprehensive, it provides sufficient breadth to highlight three key recommendations for future research on the social determinants of sleep. First, it is crucial that researchers improve the measurement of sleep outcomes and social and environmental exposures in order to best specify which factors are most important for specific sleep outcomes. Second, study designs suited to establishing causal relationships-for example, longitudinal studies and experiments-can identify the causal pathways by which social and environmental factors impact sleep health. Finally, sleep researchers, social scientists, and epidemiologists should identify the policy implications of their work and potential interventions that would improve sleep health.
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